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VERTICAL CONVECTION OF THE ATMOSPHERE
General Considerations.—Vertical convection of the atmosphere may be divided into two classes: (a) mechanically forced convection, as the rise of air on the windward side of a mountain or other obstruction and its fall on the leeward side; (6) thermal convection. The latter, involving both warming and cooling, is by far the more important; in fact, it either constitutes or is associated with all natural air movements. It commonly is said to consist of the rising of warm air and the sinking or flowing in of cold air to take its place; but, while this describes the phenomenon of thermal convection, it seems to imply the false concept that warm air has some inherent ascensional power, whereas, in reality, thermal convection is only a gravitational phenomenon, consisting in the sinking of relatively heavy air and the consequent forcing up of air which, volume for volume and under the same pressure, is relatively light.
The terms "heavy" and "light" are used here advisedly instead of "dense" and "rare," because it is the relative weights of two adjacent masses of air of equal volume under the same pressure and not their densities that determine which shall fall and which shall be raised.
Three factors enter into the question of weight per unit volume when pressure is constant: (a) temperature, (6) composition, and (c) horizontal velocity, including speed and direction. The first of these weight factors varies widely and is very effective. A change in temperature by any given amount +1, say, changes the original weight per unit volume W\ to the new weight Wi ± w in the ratio,
T,r    /     = —m~- (Charles' or Gay-Lussac's law),
n i ± W          1
in which T is the original absolute temperature. Thus if the original temperature is that of melting ice, and it is increased or decreased by 1° C., the weight per unit volume will be decreased or increased, respectively, 1 part in 273.
The effect of the second of the above weight factors, the composition of the atmosphere, is obvious from the following consideration: Since the number of gas molecules per unit volume under a fixed temperature and pressure is independent of the nature of the gas—Avogadro's law—it follows that under these conditions an increase or decrease of water vapor, say, in the atmosphere, implies a corresponding decrease or increase of the other molecules present, mainly nitrogen and oxygen. Now the equivalent molecular weight of dry air is approximately 28.94 and the molecular weight of water 18, hence a change in the water vapor, the only constituent of the atmosphere that appreciably varies, amounting to 1 per cent of the total number of gas molecules present, alters the weight per unit volume by 109Ms94 Koo^ in which W is the weight of the unit volume of dry air under the same conditions of temperature, pressure,

